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Objectives: To analyze the visual results of
phacoemulsification in highly myopic eyes, to investigate
the risk factors for poor postoperative visual acuity and
to assess postoperative complications.

Methods: This retrospective study reviewed the records
of 209 eyes of 150 patients with high myopia who

underwent phacoemulsification and foldable intraocular
lens (IOL) implantation between January 1998 and July
2008 at Beyoglu Education and Research Eye Hospital,
Istanbul, Turkey.

Results: Postoperativebest-corrected visualacuity (BCVA)
was 0.5 or better in 63.2% of eyes. One hundred forty-
seven (70.3%) eyes were within +1.0 diopter (D) of the
intended target refraction. In multiple regressions, only
pre-existing myopic chorioretinal macular degeneration
was found to be associated with poor BCVA (p=0.000).
Nor patient age nor axial length (AL) had any correlation
with postoperative BCVA. Retinal detachment (RD)
occurred in one eye (0.5%) during mean follow-up
(18.7+8.9 months).

Conclusion: Most of the eyes with high myopia
achieved satisfactory improvement in BCVA with few
complications. Myopic retinal degenerative changes were
the single independent factor limiting visual potential.
Our lower incidence of postoperative RD could be
attributed partially to our lower neodymium:yttrium-
aluminum-garnet (Nd:YAG) laser capsulotomy rates and
our surgical modification involving the implementation
of primary posterior capsulorhexis in all patients younger
than 40.
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he term “high myopia” has usually been referred to
those eyes whose axial length (AL) are longer than
26 mm."* It is also widely accepted to be a degenerative
disease occurs as a result of the distension of the globe,
mainly at the posterior part.** Degenerative myopic
chorioretinal changes can be present in the majority of
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eyes with high myopia."*> Retinal detachment (RD)
and glaucoma are also more frequently encountered
in these eyes compared with low myopic and/or
emmetropic eyes."* Cataract surgery is expected to
address both visual and refractive problems in patients
with cataract and high myopia.?> Extremely high axial
myopic eyes were reported to benefit from cataract
surgery and implantation of low power, zero power,
or minus power posterior chamber intraocular lens
(PCIOL).*’ Intraocular lens (IOL) power calculation
might be somehow difhicult in those elongated eyes as
there can be posterior staphylomas.® Preexisting macular
chorioretinal degeneration or postoperative RD could
have negative influences on best-corrected visual acuity
(BCVA) gain after phacoemulsification.” Several studies
have assessed the factors, which could influence the
outcome of cataract surgery in highly myopic eyes. A
significant relationship was found between visual acuity
and factors such as chorioretinal degeneration, age,
and AL.>'" Preexisting maculopathy was found to be
an independent risk factor for failure to achieve good
postoperative vision.? Cataract surgery has been shown
to increase the risk for RD in highly myopic patients
to 1.3-8.0%.%'""1¢ Possible risk factors for postoperative
RD were age, male gender, longer AL, peripheral retinal
degeneration with breaks and/or holes, rupture of the
posterior capsule and/or vitreous loss during surgery
and postoperative neodymium:yttrium-aluminum-
garnet (Nd:YAG) laser posterior capsulotomy.'>"> The
objective of this study were to analyze the refractive and
visual results of phacoemulsification in high myopic eyes,
investigate the risk factors for poor postoperative visual
acuity, and assess our postoperative complications.

Methods. This retrospective study reviewed the
records 0f 209 eyes of 150 patients with high myopia who
had cataract extraction by using phacoemulsification
between January 1998 and July 2008 at Beyoglu
Education and Research Eye Hospital, Istanbul, Turkey.
The study and data collection conformed to all local
laws and were compliant with the principles of the
Declaration of Helsinki. All of the consecutive patients
whose AL were >26 mm measured by ultrason biometry
and had a follow-up of at least 12 months were included
in the study. No eyes were excluded because of coexisting
glaucoma, diabetic retinopathy, age-related macular
degeneration, and myopic chorioretinal degeneration.
Complete  ophthalmologic ~ examinations — were
performed preoperatively and postoperatively, including
a thorough retinal examination. Measurements of
uncorrected visual acuity (UCVA) or BCVA were made
using a Snellen chart."”

A-scan ultrasound biometry (contact/applanation
method) was used to measure axial length. The IOL
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power was determined using the Sanders Retzlaff Kraff
(SRK)-T formula. The postoperative refractive target
was selected as 0.0-0.50 diopter. The calculated power
of the IOL ranged from -8.0 to +16.0 diopter. A 3
piece acrylic IOL was used in 182 (87%) eyes, while
a mono block acrylic IOL in 27 (13%) eyes. Different
IOL brands were used: optic sizes were between 6.0 and
6.5 mm and the overall length between 12.0 and 12.5
mm.

Cataract  extraction was  performed  using
phacoemulsification in all eyes. Subtenon’s anesthesia
was used for all of the surgeries. Operations were
performed using the Legacy (Alcon Fort Worth, TX)
or Sovereign (Allergan Irvine, CA) devices. A self-
sealing, clear corneal tunnel incision was made with
a 2.8-3.0 mm knife. Sodium hyaluronate 1% was
used to fill the anterior chamber and protect corneal
endothelium. Continuous curvilinear capsulorhexis
was made with a forceps and the nucleus was removed
by the stop and chop technique.® A foldable IOL was
implanted in the bag or in the sulcus depending on the
capsular integrity after cortex removal. In most cases, no
corneal sutures were needed. A capsular tension ring was
implanted in 9 eyes (4.3%) due to zonular weakness.
Posterior capsular rupture occurred in 11 eyes (5.3%)
and anterior vitrectomy was performed; and a foldable
IOL was implanted in the sulcus in those eyes. Posterior
continuous curvilinear capsulorhexis (PCCC) was
performed in 19 eyes (9.1%) during cataract surgery.
The decision for PCCC was made according to the
age of the patient. If the status of the capsular bag and
zonulas were appropriate, we performed this in patients
>40 years. Postoperative examinations were conducted
at first week, first month, third, sixth, and twelfth
months and then annually. Follow-up examinations
include manifest refraction, UCVA, and BCVA.
Intraocular pressure was measured by applanation
tonometry and complications or subjective symptoms
were evaluated. Preoperative and the postoperative
first and twelfth months data were used for statistically
analysis. Snellen acuities were converted to logMAR
acuity for statistical analysis and comparisons. Good
postoperative visual acuity was defined as “BCVA better
than 0.5 Snellen” at the last follow-up visit and poor
BCVA as “BCVA worse than 0.1”. Postoperative SE of
refraction and logMAR visual acuities were compared
with preoperative data using “repeated measures of
analysis of variance. Multiple regression analysis was
performed in order to investigate factors such as age,
AL, and preexisting macular chorioretinal degeneration
on postoperative BCVA. P values less than 0.05 were
accepted as statistically significant. The statistical
analysis was performed using SPSS for windows version

15.0 (SPSS Inc., Chicago, IL).
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Results. The 150 patients comprised 60 (40%)
males and 90 (60%) females. The average age was
61.0£11.2 (range: 35-92) years. Age distribution was as
follows: 37 (24.7%) cases <50 years, 44 (29.3%) cases
were between 50 and 65 years, and 69 (46%) cases were
>065 years. Average AL, determined by A-scan biometry,
was 28.6522.43 (range: 26.01-37.15) mm (Figure 1).
The average follow-up was 18.7+8.9 (between 12-30)
months. The mean spherical equivalent (SE) in the
postoperative first month was -0.04£1.35 diopter
(between -2.25 and +1.75) and was stable during
the entire follow-up period (p=0.216). One hundred
forty-seven (70.3%) eyes were +1.0 diopter of the
postoperative refractive target. Best corrected visual
acuity improved in 173 eyes (83.1%). Preoperative
BCVA was <0.1 in 54.1% of eyes while it was >0.5
in 132 (63.2%) of eyes postoperatively (Table 1). The
average preoperative logMAR BCVA was 1.03+0.57. It
increased to 0.44+0.40 at the first postoperative month
and to 0.45+0.39 at postoperative twelfth months. The
increase in BCVA was statistically significant and stable
during follow-up (p=0.000). Uncorrected visual acuity
increased in all eyes. Preoperative UCVA was <0.1 in
96.2% of eyes while postoperative UCVA was >0.5 in
67 (32%) eyes (Table 1). Postoperative UCVA was <0.1
in 43 (20.6%) eyes and BCVA was <0.1 in 27 (13.1%)
eyes (Table 1).

There preexisting myopic chorioretinal
degeneration in 29 (13.9%) eyes and was the
most important factor associated with poor BCVA
postoperatively. Other causes of decreased postoperative
visual acuity were shown in Table 2.

In multiple regression analysis, macular chorioretinal
degeneration was found to be the single predictor of
poor BCVA postoperatively (p=0.000). The patients
age and AL did not found to have any statistically

was

Number of eyes

26 27 28

29 30 3

Axial length (mm)

32 33 34 35

Figure 1 - Axial lengths as recorded with A-scan ultrasound.

significant impact on BCVA (p=0.173 and p=0.111,
respectively). Retinal detachment occurred in one eye
(0.5%). Clinically significant cystoid macular edema
was observed in only 2 eyes (0.9%). We performed Nd:
YAG laser capsulotomy in 7.7% of eyes. Glaucoma was
present in 6 eyes (2.9%) and controlled with medical
treatment.

Discussion. Intraocular lens power calculation
could be challenging in eyes with extreme myopia due
to inaccuracies in AL measurement in the presence of
posterior staphyloma and poor fixation from macular
disease.'® Olsen® reported IOL power calculation errors
were probably the result of difficulties in measuring
the appropriate AL of longer eyes. Biometry formulas
also tended to underestimate the power of the required
IOL in eyes with an AL greater than 27.0 mm and in
eyes receiving a negative power IOL.*" Intraocular
lens Master biometry was found to be more accurate
in the measurement of the ocular AL than applanation
ultrasonography.” In our series, IOL power calculations
was based on the applanation ultrasound biometry
measurements and postoperative SE was within 1.0
diopters of the refractive target in 70% of eyes. Other
studies reported that the postoperative SE was within 1.0
diopters of the refractive target in 53.2-69% of highly

Table 1 - Preoperative and postoperative visual acuities.

Visual Preoperative Postoperative*
acuity

UCVA BCVA UCVA BCVA

n (%) n (%) n (%) n (%)
20.5 0 13 (6.2) 67 (32.00 132 (63.2)
0.2-0.4 8 (3.8) 83 (39.7) 99 (47.4) 50 (23.9)
<0.1 201 (96.2) 113 (54.1) 43 (20.6) 27 (12.9)
Total 209 (100.0) 209 (100.0 209 (100.0) 209 (100.0)

UCVA - Uncorrected visual acuity, BCVA - Best corrected visual acuity.
*It was used UCVA and BCVA at the postoperative twelfth months.

Table 2 - Causes of decreased postoperative visual acuity

Condition n (%)
Myopic degeneration 29 (13.9)
Corneal scar/opacity 5 (2.4)
Age related macular degeneration 3 (1.4)
Diabetic retinopathy 2 (1.0
Glaucoma 6 (2.9)
Optic atrophy 1 (0.5
Unknown/Possible amblyopia 6 (2.9
Postoperative complications

Posterior capsule opacity 16 (7.7)

Cystoid macular oedema 8 (3.8)

Retinal detachment 1 (0.5)
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myopic eyes undergoing cataract surgery.”'®*' Despite

our good refractive results, we believe that IOL Master
biometry might further improve the predictability
of postoperative refraction. We considered that our
visual results were also satisfactory; 63.2% of our eyes
achieved postoperative BCVA of 0.5 or better and only
12.9% of eyes had BCVA worse than 0.1. Those results
were similar to the studies in the literature, which
reported that 52.7-71.2% of eyes with an AL greater
than 26 mm could reach BCVA of 0.5 or better after
cataract surgery.>®”!® However, Ku et al?* determined
that patients with high axial myopia might have less
favorable visual outcome after cataract surgery.”” Our
multiple regression analysis results showed that there
was only a single independent risk factor for poor
BCVA postoperatively; namely, preexisting myopic
degeneration. Patients age and axial length at first
seemed to have a negative impact, but after independent
risk analysis they did not have any statistically significant
influence on BCVA. We suggested that older age was
associated with more severe chorioretinal degeneration
and led to poor BCVA postoperatively. Wu et al*® found
an increased incidence of chorioretinal degeneration in
pathologic myopia that was separately related to both
age and AL. Some authors did not find a significant
correlation between poor surgical outcome and an AL
greater than 29.0 mm.>® Tsai et al* recommended to
perform preoperative retinal evaluation for prediction
of postoperative BCVA. Potential acuity testing may
also be beneficial in predicting postoperative visual
acuity as it has been shown to be an accurate predictor
of postoperative acuity in the presence of macular
degeneration.” In our study, some other ocular
problems such as corneal scar or opacity, glaucoma,
amblyopia, age related macular degeneration, diabetic
retinopathy, optic atrophy, PCO, CMO, and RD also
adversely influenced postoperative BCVA. The decision
to perform cataract extraction in patients with high
myopia should not be straight forward; the risks and
benefits of surgery must be thoroughly assessed in each
individual patient.>'"">* Some intraoperative problems
might be more common in those eyes as compared with
normal cases. One of them, zonular weakness could be
challenging during surgery and worsened by excessive
deepening of the anterior chamber.?*”” In our series,
a capsular tension ring was implanted due to zonular
weakness in 4.3% of cases. Posterior capsular rupture
occurred in 5.3% of our cases and an anterior vitrectomy
was performed and IOL was implanted in the sulcus in
these eyes. In other studies, posterior capsule perforation
has been reported between 2.8-5.5% of eyes with an
AL greater than 26.0 mm.®'® Cataract surgery has been
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definitely increased the risk for RD in highly myopic
patients.”® The incidence of pseudophakic RD within
3 years of phacoemulsification has been shown to be
0.4-1.2% in the general population'®” compared with
5.2% in patients younger than 50 years®® and 8% in
eyes with high myopia (>15.0 diopter).'® The incidence
of RD in the present study was relatively lower
(0.5%) as compared with other studies, which report
pseudophakic RD rates between 0.26-3.8% in eyes
with AL >26.0 mm,>*'1>2231 1.3-8.0% in eyes with an
AL >29.0 mm,"'® and 11% in eyes with an AL between
33.6 mm and 33.5 mm.'® Factors known to increase
the risk for pseudophakic RD included posterior
capsule rupture during surgery, zonular dehiscence,
RD in the fellow eye, retinal lattice degeneration and
postoperative Nd:YAG laser capsulotomy. The incidence
of RD was reported to be lower in cases with an intact
posterior capsule.”? We believed that a through anterior
vitrectomy was essential and might be protective against
RD if posterior capsule ruptured intraoperatively. Alio
et al' found a trend toward an increased incidence and
risk of RD in patients younger than 50 years. In our
series, only 24.7% of cases were >50 years and none
of the patients had RD in fellow eyes. Several authors
demonstrate an association between after Nd:YAG laser
capsulotomy and an increased risk for RD after cataract
surgery, particularly in high myopic eyes,” while other
studies failed to confirm it Our 7.7% incidence
of Nd:YAG laser capsulotomy is lower than that of
Tsai et al?> (11.5%), Tosi et al¥® (16.4%), and Guell
and Rodriguez-Arenas® (56.8%). There was a major
difference in our surgical protocol; we attempted to
perform primary posterior capsulorhexis during surgery
in all patients younger than 40 years. Despite of the lack
of any solid evidence showing its beneficial influence on
RD, we believe that our lower RD incidence might be at
least partially explained with this surgical modification.
We also thought that the relatively shorter follow-up
could be also associated with the lower RD incidence.

In conclusion, we found that high myopic eyes do
benefit from cataract surgery using phacoemulsification
and foldable IOL implantation in general. Our refractive
and visual results were satisfactory in the majority of
them. Pre-existing myopic chorioretinal degeneration
at the macula was found to be the single factor limiting
the visual acuity postoperatively. It should be sought
in every high myopic eye prior to cataract surgery and
appropriate counseling should be given to the patient.
We recommended that the possible beneficial role of
primary posterior capsulorhexis on RD prophylaxis
should be investigated in a prospective randomized
study.
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